This report describes monozygous twin girls with different forms of thyroid dysfunction. Twin A was found to have athyreotic hypothyroidism during the first week of life; twin B developed acute hyperthyroidism at 16 years of age. While concordance and discordance for congenital hypothyroidism has been reported in several sets of twins (Table I) there have been no prior reports of congenital hypothyroidism and hyperthyroidism in a single twin pair. Two different forms of thyroid disorder have been reported (Jayson et al, 1967) in only one set of twins: one twin developed hypothyroidism with a Hashimoto's thyroiditis at 29 years of age and her co-twin developed hyperthyroidism at 31 years of age. Although the thyroid disorders in the latter twins occurred in adulthood, the authors suggested a possible biological unity underlying the two forms of thyroid disorder. The present report provides further evidence in support of this possibility.
Case Reports
The twins were born at St Jerome's Hospital in Batavia, NY on 28 August, 1951 and admitted to Strong Memorial Hospital the following day because of respiratory distress and intermittent cyanosis. They were born to a para 1, gravida 2 married woman after an uncomplicated pregnancy of 7 months duration. She received no medications during the pregnancy. The mother was 27 years of age; the father 30 years of age. The twins have one older brother, one younger brother, and three younger sisters. The parents and sibs are in good health and have no history of thyroid disorder.
Twin A was a vertex presentation and weighed 1830 g, while twin B was a footling breech and weighed 1700 g. On admission twin A presented a moderate degree of cyanosis and abdominal distention. A barium enema revealed an atonic colon. Facial features (Fig. 1) were suggestive of hypothyroidism and PBI was found to be less than 1 ,tg/100 ml. Thyroidal radioactive iodine uptake was reported as 'zero'. On thyroid therapy (24 mg/dy), the abdominal distention and constipation cleared. Within the next few weeks, the physical features of cretinism disappeared.
Physical and psychomotor development were reasonably good but obviously delayed when compared to twin B (Fig. 2) . She walked at 18 months but said no words until 23 months of age. At 26 months she received 90 mg of thyroid extract daily, spoke short sentences, fed herself, and was toilet trained. At 3 years EEG tracings were normal. However, at 12 years of age, twin A's record was abnormal with generalized slowing at rest and during hyperventilation. The voltage was 20 to 50 microvolts in contrast to over 50 microvolts in the case of twin B whose record was reported as normal. At 4 years of age, she received 150 mg of thyroid extract daily. Her IQ was found to be 80-85 while her sister's IQ was estimated to be 100.
Between 7 and 9 years of age, thyroid extract was replaced by triiodothyronine, 50 ztg daily. She has continued to receive triiodothyronine (50-100 pg daily) to the present time. Developmental data are shown in Table II . Twin B. On admission, twin B had a moderate degree of respiratory distress which promptly subsided and she remained in good condition during the neonatal period. A detachment of her left retina was suspected but never confirmed. At one month of age she weighed 22 kg (4 lb 13oz).
As indicated in Table II her growth and development has been normal. She remained in good health until age 16 years when she was readmitted with classical symptoms and signs of acute hyperthyroidism. Although previously a superior student her school performance had rapidly deteriorated. She became nervous, excitable, perspired excessively and had a weight loss of 10 lb. Her pulse was 140; blood pressure 150/80. She had a prominent thyroid bruit. The PBI was 18 pg%; it had been 7 ,ug°g0 at 12 years of age.
On propylthiouracil (75 mg tid) there was immediate improvement. After one year of treatment the medication was discontinued and her PBI was normal (6-3 ILg%).
From Table II it is apparent that both girls maintained height and weight values near the 50th centile. Twin A 471 has had an excellent response to therapy. However her school performance is below that of twin B despite her keen interest and desire to learn. She repeated the 7th grade and at 19 years is now in the 12th grade. Twin B was a good student and completed the 12th grade last year.
Genetic and Zygosity Studies. The occurrence of congenital athyreotic hypothyroidism and thyrotoxicosis in this set of twins prompted further studies of their zygosity. The twins and their parents were extensively typed for blood group antigens, serum proteins, and red cell isoenzymes. Detailed dermatoglyphic analysis was also performed. The results of these studies are shown in Tables III and IV. The twins proved to be identical in all of the typing studies and the dermatoglyphics were also highly indicative of monozygosity. From these studies, the total absolute probability for monozygosity calculated after the method of Smith and Penrose (1955) is 0 99957 or 99-96%.
Blood samples from the twins and their mother were also examined for thyroid antibodies.* All three individuals were found to have negative titres.
A detailed family history was obtained and showed that several members had disorders of thyroid function. The twins' maternal grandmother developed hypothyroidism at age 55 and required thyroid extract daily until her death at age 82. A maternal first cousin, age 37, ( Table I ) that all 4 of the unlike-sex (necessarily dizygous) pairs are discordant as are seven of the 10 pairs of like-sex. The 3 pairs who are concordant were shown to be monozygous while monozygosity was established in only 3 of the 7 discordant pairs of like-sex. Therefore, monozygous twins can be either concordant or discordant for congenital hypothyroidism while concordance has not been reported in twins of proven dizygosity.
Similar twin concordance has been observed in hyperthyroidism (Neff, 1932; Bartels, 1941; Robinson and Orr, 1955; Cunningham and Kral, 1959; Lowenstein, 1961; McCormack and Sheline, 1961; Hassan et al, 1966) , chronic lymphocytic thyroiditis (Irvine et al, 1961; Zaino and Guerra, 1964; Austoni, Callegari, and Borini, 1964; Diamond and Joffe, 1966; Beierwaltes, 1965) , and goitrous cretinism (Frierson, Hawk, and Jenkins, 1957) , suggesting that these disorders may reflect genetic predisposition. In these examples of twin concordance, the concordance was invariably for the same thyroid disorder. Concordance for two markedly different forms of thyroid disorder has been previously reported in only one twin pair; the adult twins with hypothyroidism and hyperthyroidism reported by Jayson et al (1967) There is a large body of data concerning the importance of genetic factors in various thyroid disorders. These have been extensively reviewed by Fraser (1964 and 1969) . There are at least 5 autosomal recessive forms of defective thyroxine synthesis in patients with goitrous cretinism. Recessive inheritance has also been well documented in Pendred's syndrome. In non-goitrous (athyreotic, krypto-goitrous) hypothyroidism the genetic components are less well defined. However, Childs and Gardner (1954) reported an increased incidence of thyroid disease in the families of 90 non-goitrous cretins. There have been several reports of parental consanguinity and cretinism in sibs (Koplik, 1897; Osler, 1897; Sill, 1905; Herrman, 1914 and 1917; Bronstein, Bower, and Murphy, 1943; Smeby, 1953; Childs and Gardner, 1954; Nabney, 1954; Ainger and Kelley, 1955; Bernheim et al, 1956; Federman, Robbins and Rall, 1958; Shepard and Gartler, 1960) .
From a study of 50 patients, Bernheim (1956) concluded that sporadic cretinism was entirely due to recessive inheritance, however this interpretation has not been supported by other large surveys (Lowrey et al, 1958; Beierwaltes et al, 1959; Andersen, 1961; Carr et al, 1961; Neel et al, 1961 . That athyreotic cretinism may be a phenodeviant caused by homozygosis at multiple genetic loci and thus analogous to many congenital malformations has been suggested by Neel et al (1961) . In either instance, simple or multifactorial inheritance, concordance would be expected in monozygous twins. The precise mode(s) of inheritance in athyreotic cretinism is therefore poorly understood. Fraser (1964) has estimated that approximately one third of all cases may be due to errors of thyroxine synthesis and presumably of genetic origin.
Autoimmune factors may also be of importance, but their evanescence may result in false negative findings at the time of investigation (Blizzard et al, 1960) . While evanescence may account for the negative titres in twins, the negative titre in the mother makes autoimmunization unlikely in this case.
Genetic studies of thyrotoxicosis have been limited and of divergent interpretations, including simple recessive (Bartels, 1941; Fisher, 1945 and 1951) and dominant inheritance (Climenko 1920; Lewit et al, 1930; Boas and Ober, 1946) . However, Fraser (1964) has concluded that although the familial nature is undoubted, the data do not unequivocally indicate single gene inheritance and that thyrotoxicosis may be a 'final pathway of a variety of pathologic processes'.
Of particular interest are reports of families with more than one form of thyroid disorder. There have been several reports (Bing, 1932; Bartels, 1941; Gribetz, Talbot, and Crawford, 1954) of families with cases of myxedema and thyrotoxicosis in close relatives, suggesting a possible underlying unity in these disorders (Levitt, 1954) . Similarly, a high incidence of thyroid antibodies has been noted (Hall, Owen, and Smart, 1960; Doniach et al, 1961) 
